Stormwater quality modeling results are subject to uncertainty. The variability of input parameters is an important source of overall model error. An in-depth understanding of the variability associated with input parameters can provide knowledge on the uncertainty associated with these parameters and can assist in uncertainty analysis of stormwater quality models and decision making based on modeling outcomes. This paper discusses the outcomes of a research study undertaken to analyze the variability related to pollutant build-up parameters in stormwater quality modeling. The study was based on the analysis of pollutant build-up samples collected from 12 road surfaces in residential, commercial, and industrial land uses. It was found that build-up characteristics vary appreciably even within the same land use. Therefore, using land use as a lumped parameter would contribute significant uncertainties in stormwater quality modeling. Additionally, it was found that the variability in pollutant build-up can be significant depending on the pollutant type. This underlines the importance of taking into account specific land use characteristics and targeted pollutant species when undertaking uncertainty analysis of stormwater quality models or in interpreting the modeling outcomes.
Inherent Errors in Pollutant Build-Up Estimation in Considering Urban Land Use as a Lumped Parameter
An Liu, Ashantha Goonetilleke,* and Prasanna Egodawatta T he reliability of stormwater quality modeling outcomes is important for stormwater management decision making. However, all modeling approaches are subject to uncertainty due to a diversity of reasons. The variability of input parameters is an important source of model uncertainty because lumped parameters are commonly used to describe catchment or land use characteristics without adequately representing their specific characteristics in terms of the influence exerted on pollutant processes (Sohrabi et al., 2003) . Other sources of error, such as model structure and random errors, can result in amplification of the uncertainty (Haydon and Deletic, 2009). Consequently, it is important to undertake an uncertainty analysis in conjunction with model simulation (Reckhow, 1994) .
Uncertainty in stormwater quality models has been investigated by numerous researchers (e.g., Kanso et al., 2005; Freni et al., 2008) . However, most of these studies focus on assessing the overall modeling uncertainty rather than the uncertainty associated with individual components in the modeling process. Furthermore, the model uncertainty due to errors in input parameters is largely neglected. An in-depth understanding of the variability associated with input parameters can provide baseline knowledge for uncertainty assessment of models, leading to more reliable interpretation of modeling outcomes.
In stormwater quality modeling, standard pollutant build-up parameters are used to represent different land uses. Therefore, land use is typically considered as a lumped characteristic, and pollutant build-up loads are assigned accordingly. A review of commonly available models confirms this fact. For example, in SWMM, which is a deterministic model, pollutant build-up and wash-off equations have to be assigned to each land use (SWMM, 2004) . This means that the model has been formulated on the basis that pollutant processes are consistent within the same land use. MIKE URBAN, which is another deterministic model, uses a similar simulation approach (MIKE URBAN, 2008) . Although MIKE URBAN does not necessarily use the concept of land use, standard coefficients to represent pollutant build-up and wash-off are used as input without considering variability within the same catchment. MUSIC, a stochastic model that is widely used in Australia, simulates water quality by generating pollutant concentrations using a stochastic process for each land use (MUSIC, 2011) .
